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2.  ASITAAC 


In  literature  there  is  a  series  of  works  devoted  to  the  study 
of  the  viscosity  of  liquid  and  gaseous  isobutane.  The  com¬ 
parison  of  experimental  findings  given  in  these  works  showed 
that  they  differed  from  one  another  substantially,  therefore 
a  study  was  made  of  the  viscosity  of  liquid  and  gaseous  iso¬ 
butane  (including  the  line  of  saturation  and  the  area  close 
to  the  critical  point)  in  the  interval  of  pressures  from  1  to 
700  kg/cm'(superscipt  2)  and  temperatures  of  0-275  degrees  C. 
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THE  VISCOSITY  OF  ISOBUTANE  AT  HIGH  PRESSURES 

N.  A.  Agayev  and  A.  D.  Yusibova 

In  literature  there  is  a  series  of  works  devoted  to  the  study  of 
the  viscosity  of  liquid  and  gaseous  isobutane  [3-7].  The  comparison 
of  experimental  findings  given  in  these  works  showed  that  they 
differed  from  one  another  substantially,  therefore  a  study  was  made 
of  the  viscosity  of  liquid  and  gaseous  isobutane  (including  the  line 
of  saturation  and  the  area  close  to  the  critical  point)  in  the 

p 

interval  of  pressures  from  1  to  700  kg/cm  and  temperatures  of  0r275°C. 

Unlike  the  procedure  applied  earlier  [1]  in  this  investigation 
liquid  thermostatic  control  was  used  [8].  The  temperature  of  the 
experiment  was  measured  by  a  model  resistance  thermometer  to  within 

O. 02°C,  pressure  was  measured  by  manometers  of  the  type  MP-60  and 
PM-600,  class  0.05.  The  timing  of  escape  was  conducted  automatically 
with  a  P-30  electric  timer  to  within  0.1  s. 

The  main  unit  of  the  installation  -  a  capillary  viscometer  -  was 
made  from  "Supromaks"  brand  glass  and  it  had  the  following  geometric 
dimensions:  diameter  cf  capillary  d  =  0.008818  cm,  length  of 
capillary  l  =  5.170  cm,  volume  of  the  measuring  balloon  V  =  1.133  cm  , 
the  drop  in  the  level  of  mercury  in  the  viscometer  AH  =  5.743  cnr. 

Chromatographic  analysis  of  the  substance  investigated  by  us  showed 
that  it  contained  99 .875?  isobutane,  0.005$  propane,  and  0.08$  n-butane. 
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Experiments  were  conducted  based  on  isotherms  with  the  temperature 

interval  after  every  10-2,5®,  and  in  the  area  close  to  the  critical  ] 

point  after  0. 5-2.0°.  j 

*  | 

The  step  of  pressure  measurement  in  the  beginning  cf  every  i 

2  2 

isotherm  comprised  5-10  kg/cm  ,  at  a  pressure  above  100  kg/cm  the  * 

step  was  changed  after  every  50-100  kg/cm  .  In  the  are.a  close  to  the 
critical  point  pressure  on  isotherms  was  changed  with  a  step  of 
0. 5-1.0  kg/cm2. 

The  viscosity  of  isobutane  was  measured  on  the  following 

isotherms:  0,  10,  25,  50,  75,  100,  111.67,  125,  130,  132.6,  134.58, 

137,  140,  150,  175,  200,  225,  250,  and  275.  Here  the  limit  of  pressure 

o 

measurement  comprised  1-700  kg/cmw.  For  the  determination  of  the 
viscosity  of  liquid  isobutane  on  the  line  of  saturation  and  in  the 
area  close  to  the  critical  point  measurements  were  made  at  pressures 
up  to  50  kg/cm2  on  isotherms  131.2,  132.6,  133.3,  134.0,  134.5,  and 
135.5. 

At  the  assigned  temperature  and  pressure  the  measurements  were 
made  at  each  point  2-3  times;  here  the  reproducibility  of  the  ex¬ 
periments  did  not  exceed  0.255.  A  control  measurement  was  conducted 

2 

on  the  isobar  50  kg/cm  .  The  isobar  data  coincided  with  measurements 
on  the  isotherms  with  an  accuracy  of  0.2-355. 

The  adjusted  values  of  the  viscosity  coefficients  of  isobutane 
are  given  in  Tables  1-3*  The  possible  error  of  the  experimental  j 

findings  is  estimated  at  ±155.  j 

I 

i 

The  diagram  depicts  the  dependence  of  the  excess  viscosity  j 

(n  m-nm)  of  isobutane  on  the  density  p  for  the  limits  of  temperatures  > 

P  j  i  I  j 

and  pressures  indicated  in  Tables  1-3.  The  values  of  density  ha’-e  j 

been  taken  from  works  [9-10].  Values  (np  T-nT)  at  all  temperatures  ! 

and  pressures  are  arranged  in  one  general  curve;  deviation  does  not  1 

exceed  ±1.055.  ‘  ! 


o 
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Table  3.  Viscosity  of  isobutane 
on  the  line  of  saturation  (adjusted 

values)  lCT^  N*s/m^. 


KEY:  (1)  (liquid);  (2)  (gas)? 

(3)  P>  kg/cm2 . 


Figure:  Dependence  of 
(np  T-nT)  on  density  for 

isobutane. 

KEY:  (1)  s/m2; 

(2)  saturation  line; 

(3)  g/cm. 


Data  found  in  the  literature  for  the  gaseous  state  at  atmospheric 
pressure  [4]  and  data  given  in  work  [3]  for  liquid  isobutane  on  the 
saturation  line  are  respectively  2  and  9%  higher  than  that  obtained 
by  us.  It  should  be  noted  that  the  comparative  analysis  of  the  data 
on  the  viscosity  of  liquid  saturated  hydrocarbons  of  a  normal  series 
and  their  isomers  at  atmospheric  pressure  showed  that  tht  viscosity 
of  isomers  as  a  rule  is  less.  And  only  the  data  given  in  work  [3] 
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are  an  exception.  The  latter  gives  grounds  to  doubt  their  reliability. 

The  comparison  of  data  on  the  viscosity  of  isobutane  at  increased 
temperatures  and  pressures  shows  that  the  data  of  the  authors  of  work 
[6]  are  855  lower  than  ours.  The  divergences  of  our  data  and  data  of 
work  [7]  on  all  isotherms  do  not  exceed  2.5/5. 

/ 

The  sufficiently  satisfactory  coincidence  of  our  data  with  the 
data  of  work  [7],  obtained  by  the  capillary  method,  and  the  large 
divergence  with  the  data  obtained  by  the  method  of  the  rolled  ball 
[6],  again  confirms  the  inadequacy  of  the  method  of  the  rolled  ball, 
•which  was  already  indicated  earlier  [1,  11]. 
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